Mould spoilage and mycotoxin formation in grains as controlled by physical means.
Low oxygen concentrations (less than 1%) and/or increased concentrations of CO2 or N2 have been found to be highly effective in preventing the development of mould on grain and in inhibiting selected mycotoxins, e.g. aflatoxins, ochratoxin, patulin, penicillic acid and T-2. However, the levels of CO2 needed to inhibit mould growth are much higher than those required for the inhibition of mycotoxin production. The degree of inhibition achieved by elevated CO2 concentrations is dependent on other environmental factors, such as relative humidity (RH) and temperature. Nevertheless, the biosynthetic pathways for mycotoxin production are merely blocked, but not damaged by high CO2 levels. Irradiation has been shown to destroy the conidia of moulds but the information concerning the effect of irradiation on mycotoxin formation seems to be contradictory. Aflatoxin production was increased in irradiated wheat grain, but decreased in barley and maize when the grain was irradiated prior to inoculation. The number of spores in the inoculum, grain condition, relative humidity and other environmental factors could all affect the results obtained. However, ochratoxin formation by Aspergillus ochraceus was consistently enhanced by irradiation of spores or mycelium.